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A The heat transfer properties of protestive headgear have been determined

in chamber studies using a physical model (copper manikin). The evaporative

heat transfer (igz/clo) from a head in %5¢111Y air was constant sbove a stand-

dliita

off distance of 1.27 cm. for helmets with a constant head area coverage (672).

il

Reducing the head area coverage from 677 to 47X was necessary to significantly

K

il

increase the evaporative heat transfer for a helmet standoff distance of

1.27 em. The effect of wind on the heat transfer properties of selected head-
gear with varying designs was to decrease the values of imsulation (clo) by
about 60% and incresse those for the evaporative heat transfer (1t!clo) by

A
about 4 times the ¥still? air values. I
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INTRODUCTION

There ars American Hational Standard safoty requirements for industrial
head protection which established specifications for protective helmets (1).
However, even though heat stress is considered an occupational hazard, little
quantitative information is available in the literature on the contribution
of protective helmets to the total heat stress imposed on individuals working
in a hot environment. This lack of inforzation was made evident when the
US Aroy Research Institute of Environmental Medicice (USARIEM) was asked to
provide physiological research support to a pregraa for che design and develop-
rment of a nev helmet for the infantry soldier (2). as part of this support,
this study presents a review and analysis of experirental approaches using
data (clo (3), in/clo (4), and iy (5)) obtained on a heated sectional manikin
vhich allows direct measurement of the heat loss frow Just ‘Ye heal section.
Cne “clo" is defined as that amount of insulation required to maintain a resting
man (metabr £ 58 w/m2) 1in comfort with a mean skin temperature of 33.3°C
(92°F), at an ambient temperature of 21.1°C (70°F), an sir movement of 0.05 m/s
(10 ft/min) or less, and the relative humidity of the air ejual to 50% or less.
One "clo" is equivalent to an insulation value of 0.155a2.C/w in S.I. units.
The i,/clo is the evaporative heat transfer term. For a given value of in-
sulation (clo), the greater the value of ig/elo, the greater the efficiency of
evaporative heat transfer through the insulation. The i, term is a dimension-
less quantity with a theoretical lower limit of 0 (a system with no evapora-
tive heat transfer) and an upper limit of 1 (air layer over a wet bulb in wind).
Thermal evaluations of available standard U.S. and foreign helmets, a riot
control helnet and a football helmet measured under both “"still" and forced

air conditions are included.
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a. Some Heat-Stress Problems Caused by Wearing Helwmets

Heat-stress problems caused by wearing helmets usually involve consider-
able wearer discomfort, ircluding sweat dripping into the eyes and causing
them to burn, sweat collecting in the ear cushions of "crash" helmets and
running into the ears, sweat gathering in foam pads and running Gown the
face when the pads are compressed, and an itchy scalp caused by sweatband
irritation of the skin. Since these types of problems continue as long as
the helmet is worn, cemporary relief is usually obtained by removal of the
helmet. In addition, there appears to = an instinctive feeling for promot-
ing air ventilation around the head by spacing the helmet away from the head
and, in some cases, holes are drilled in helmets, even at the risk of compro-
mising their head protection fe:tures, although the evidence for extra comfort
is debatable.

b. Review of Physialogical Studies on Head Heat Loss

Three publications are of particular interest in any study of the heat
transfer properties of headgear. Siple (6) stated that exposure of the head
in the cold accounts for a large percentage of body heat loss since heat is
lost in increasing quantities from the head as the thevwmal gradient increases.
This prediction was verified Ly Froese and Burton (7) wh)> directly measured
the nonevaporative heat logse: from a bare head using a temperature gradient
calorimeter, This study showid that, because there is little or no vaso-
constriction in the head when it is exposed to cold terperatures, the heat
loss from the head amounts to half of the total resting heat production of
a man. Fizally, Edwards and Burton (8) investigated the distribution of
skin temperature over the surface of the head and presented a figure showing

& detailed mapping of these surface tenperatures.
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¢. Review of Published Helmet Studies

A report by Winsmann (9) deals with the thermal protective character-
istics of a CVC (Conbat Vehicle Crewmen, e.g., tankers) helmet in arctic
and hot enviromments. MHis results were based on peasured head temperatures,
and subjective comments, and indicated that the CVC helmet provided environ-
mental protection equal to a pile cap with ear laps down at -23.4°C air
temperature and about 1.2 meters/second air flow. Eavironcental protection
in a heat stress situation was about equal to a baseball cap at 29.4°C air
temperature and about 1.3 meters/second air flow.

Van Graan and St;?doa (10) investigated the effect of reducing heat
stress by providing \;ntilating holes in hard hats. They compared a hard hat
without holes, a second hard hat with two 1.27 cn. diameter holes at the top
of the hard hat and a third with six equally spaced 0.635 cm. diameter holes
around the circumference of the hard hat. These hard hats were compared on
Phe basis of temperature results using three thermocouples: one located at
the top of the subject's head. another spaced 2.54 cm. from the top of the
head, and a third placed at the inside crown area of the hard hat. Their
results showed no difference in head surface temperature among the three
hard hats. The air temperature above the head showed no difference between
wearing the hard hat without holes or the hard hat with the two 1.27 cm. dia-
meter holes at the crown of the hard hat. However, the results for the hard
hat with six equally spased 0.635 cm. diameter holes around the rim suggested
that the air temperature at the thermccouple measuring position inside the
hard hat was higher with the six holes, than with either the two 1.27 cm.

diameter holes or no hole, for the cool air environmental conditions, when
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the subjects were at rest; when the subjects were doing a step test in the
hot~dry condition a lower inside alr tecperature wvas registered. These latter
tvo findings suggest that some of the incooing air was diverted through the
six holes around the rim of the hard hat rather than passing over the top of
the head. However, these air temperature differences had no significant
effect on head cooling since, for all hard hats, head and inside crown area

of the hard hat, temp=ratures showed nc difference for any of the respective
experimental conditions and subject activity levels.

Coleman and Mortagy (11) studied the heat retention qualities of rfive
different models of football helmets., These helnets differed primarily in the
design and coapositicn of their suspension systeas. Air teaperatures measured
"with thermistors inserted 2.5 cm= into the right anterior and left porterior
quadrant of each helmet” showed a significant difference between helmets with
wed suspersion system (lower air temperatures), and those with fora fitting,
inflatable and hammock-suspension systess.

d. Review of Previous iaboratory Studies {unpublished) _

Both "snug-fitting"” and “close-fitting” headgear with ventilating holes
wvere studied previcusly at USARIEM using the electrically heated sectional
copper manikin as the physical model. A “close-fitting", "hard” helmet
{original Rayes-Stewart) containing ar air ventilation opening at the top (see
Figure 1A) was evaluated on the manikin to determine if this ventilation opecn-
ing significantly improved head cooling iz “"still” air or in air flows up to
5 maters/second. This study showed that the ventilating opening provides
little advantage in increasing evaporative heat transfar (ip/cls) from the
head in "still” air conditions, although with higher air flows there appears

to be a slight advantage; both helmets provide an air space around the head

which is readily disturbed in wind.
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head covered by the helnet,

A "snugly-fitting”, "soft" helmet (standard West German tankers) con-
sisting of a foam-rubber liner and reinforced from gkull to nape of the neck
by a flexible polyethylene strip was also studied. Some ventilation is
presumably available at the sides by three screen grommets and through two
air passages running from the front to the back of the head (see Figure 1B).
This helmet was evaluated on the manikin to determine the effect of such
air—ventilating grozaets on the evaporative heatr transfer (ip/clo) from the
head. The results showed that sealing the ventilating grommets on the side
of the helmet made little difference in the evaporative heat transfer from
the head in "still" air. However, Zn an air flow of 3 meters/second, seal-
ing these ventilating gromaets reducvé the evaporative heat transfer by
about 10X. Apparently, since this helmat fits snugly to the head, increas-
ing the air movement around the head with the veatilating grosaets sealed

has little effect ou the evaporative heat transfer from the area of the

GENERAL METHODS

Manikin head section clo, i,, ard iglcle values were determined by the
methods described in an earlier paper (12) following the standardized, ex-
perimental procederes sct forth in our Standard Manikin Procedure memor-
anda (13). The head section of the manikic is considered as the test section;
the remaining five sections {torso, arms, hands, legs, snd feet) are con-
sidered as guard sections. The manikin is completely enclosed in a skin of
form-fitting underwear material and dressed in & basic clothing ensemble
consisting of :gepica}. fatigues, one paxr of socks, and 2 palr of black

leather boots. In these studies, the manikin was placed in a standing posi-
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tion near the center of an enviror—ental chamber, facing tvo fans which
directed air at the head of the manikin. A helmet was placed on the nanikin's

head and the insulation value (clo) vas determined for the 0.1 nfs normal

i

chamber air flow (i.e., “stiil" air condition, with the two fans off) and

kA

for a forced air flev condition of - 3 fs ({.e., with the two fans running).

.

Similarly, after the manikin's skiz (undervear caterial) wvas vet, the evap~

A

orative heat transfer value i_,/clc vas determined for the “still” and the

forced air conditions.

RESULTS

il

Substudy 1: Ther=al Properties as 2 Function of Standoff
Distance from the Hsad

gl

i

There vas little or no systesatic data on the evaporative heat transfer
= cooling rarge (ip/clo) for any close-fitting helmet system. Such informa-

tion for a selected close-fitting helnet configuration, added to information

I

on similar helaets with less or grezater spacing distances from the head,
shruld define zn optim= spacing from the head for evsporative heat trans-~
fer, {f any such optimun exists.

- A master =old of the vcanikin's head vas nade, and 2 set of molds vere
cast vhich contained a controlled azount of standoff. Five helmets vere
vacuue formed with standoff distance ranging from approximately 0 cm.
{snugly-fitzing) toc 2.54 o=. (very loosely-fitting) in 0.635 cm. increments.
All five helmets provided a constant head area coverage of approximately 67X
of the total manikin Head surface area (see Figure 2).

: Figure 3 graphically depicts insulation (clo) and evaporative heat

transfer ({5/clo} ar a2 function of standoff distance for these 5 helmets.
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These resulis show that helmet Ho. 1 and 0 ca. standoff, practically elininated
any evaporative heat transfer from the area of the head covered by the helmet;
essentially all the evaporative hesat trausfer fro= the head occurred over the
uncovered arez of the head (about 33% of the head surface area). Further-
sore, for the "still” sir condition, there is litrle differeace in the evapor-
ative heat transfer (i,/clo) between this snugly-fitting heimet and one

spaced 0.635 cm. away from the head (helzet No. 2). Apparently the first
0.635 ca. spacing arvund the top of the head consists of essentially dead air
space. However, once the standoff distance reaches 1.27 c=m., there is 2
significant increased heat transfer but there is little difference in ia/clo
between this and the next tvo helmets covering the 1.27 ca. to 2.54 ca. spac-
ing range. Thus 0.635 cm. is too umall to have much effect on evaporative
heat transfer in “still” air while 1.27 ca. produces as much benefit as

1.905 or 2.56 cm. It can be seen that the insulation values (clo) reach a

maximmm value 0.635 cm. standoff distance and than decrease with in-

creasing stando! distance.

Although the snugly-fittieg hel=et (no standoff) did not have = trapped
air space to provide insulation between the head and the helmet in “still”
air, at 3 meters/second air motion the smugly-fitting helmet and the .635 cm.
standoff helmet provide greater insulation than any of the other helmets; the
“dead"” air spiice between the helmet and the head at standoff distances beyond
0.635 ca. is now disturbed. Conversely, the evaporative heat traunsfer from
the head, which did not show an increase in "still” sir conditions until the
1.27 c=. standof{ distance wvas reached (again because d>f the dead air space

with the 0.635 co. standoff helmet), with moving air (3 metcrs/second) shows

'Immnn .
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a disturbance of the "dead" air in the 0.635 c=. space; the value for the

0.635 ca. standoff increases toward the nearly constant evaporative hegt
transfer value of the 1,27, 2.005, and 2.54 cn. helnets.

Substudy 2: Effect of Ventilatins Slots in an ¥-1 Melmet Liner
on Evaporative lieat Transfer

Although neither our helnet study using s ventilating cap at the top of
the original Hayes-Stewart helmet nor the study (10) cosparing =isers kard
hats with ventilating openings showed any significant improvement in the
ventilating properties of the respective helnets, a further look at the air
ventilating openings in helvets waz undertaken tc zee if 5 combination of
ventilating slots at the top, and around the helnet, egusl to about 3% of the
total surface area of the helmet would show a difference in net evaporative
heat transfer in "still” air. An H-1 helmet liner was modifisd by cutting
out ten ventilatiag slots, removing about £X of the total helmet liner surface

area. Two of these slots were located on each zide of the helmer, two in the

.vear, three in the front, and one on top of the helmet (see Figure §). It

is apparent from the results given in Table I that this a=cunt of opee xrea
in a helmet, and the location of these ventilating slots, does aliow an in-
crease in net evaporative heat transter in "sti{l1” air, but coffers little
benefit at an air flow of 3 meters/second, Since this helmet liner is spaced
about 1.27 ca. from the head, these results are important in illustrating the
order of magnitude of ventilating openings and their location around this
type of “clcse-fitting™ helmat.

Substudy 3: Area Coverage Effects

The effect of head area coversge on the heat transfer propesrties of

helaets was iuvestigated by resoving three 2.5& c=. strips fro= the botton
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edge of the experinmental heimet with the 1.27 cn. staadsff distance. This

provided four hel=er samples with 2 head area coverage range of frem 47 to
€7%. The clo and i_Jelo values are plotied agalnst head area coverage in
Figure 5. The Imsslation valees (clo) in "still”™ air, iacrease limearly
vith i~creasing hezd #res coverage {Figurc 5B}; in an azir flow of 3 metersf
second (Figure 54}, they do not Imcrease untii 2 head area coverage of about
55% is reached. The evaporative hsat transfer (i /cio) values ia "still"
#ir d¢ not show an increase until hesd arez coverage is reduced to less than
€0Z; they sre relatively coastant at zn air fiow of 5 meters/second. 1t is
of interest to compider the two sxtres=e head avea coveraze helzets (572

#=d 471 head aves coverage}. The guantity of helzet material vemoved con-
sists of about 301 of the material sf the 1.27 =, standoff helmet. The in-
crease in evazporative heat tremofer (ipn/cle) in "still” air as a2 result of
this decrease in head area coverzge amconts te about 201, The helemset liner
studied vith the ten ventilating slots, squal to rewoval of about BT of the
Balmet liser material, increased the evaporative heat traosfer {ig/clo)
sbout 35% = “still” air. Cosparing these results with the previces find-
ings with bkeloets with veatilatizg openings, suggests that the mmber and
locations of these ventilating openings could be more important than the
total zrea coverage of the helme:.

Subdstudy 4: Resocvable Suszensio= Systens for M-1 Eslset Liner

Any given suspension systes rodifies the evaporative heat transfer pro-
prerties of a helnet, in part by the total bead-suspension systes contact
&rea, by the distributicn of this contact srea cver the head, and by the

saterial ﬁé%‘.ggiti&g and thickness of the suspenzion system. Three re-
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movable suspension systems (Figur. 6) for the ¥-1 helmet liner were studied

to determige if any measurable differsnces in the evapccative heat transfer
{ip/clo) from a head could be detected. An earlier study using a single
circuit copper wmanikin determined total clo and ip/clo values for these

three helmet liner/suspension systems as part of a complete ensemble. These
experimental results obtained in "still" air are shown in Table IIA. Since
these values are for the total manikin surface area, the contribution from

the head is masked by the contributions from the other areas of the manikin.
Table IIB shows the evaporative heat transfer values (ip/clo) for these three
helmet liner/suspension systems deternined ¢n the sectional menikin. Although
the ip/ele values in each Table are grouped closely togetber, the evaporative
heat transfer from the head given by the ip/clo values in Table IIB are

almost twice those for the complete euseuble. Fowever, 2ven restricting the
evaporative heat trausfer measurements to the head alone showed little differ-~
ences among the ip/clo value. for the helmet liner with either the sta-dard,
HEL (Human Engineering Laboratory, Aberdeen Proving Ground, MD), or the
Welson-Davis removable suspension systens.

Substudy 5: Face Shield Effects

A standard M~1 helmet and a commercial riot control helmet (see Figure 7)
were studied to determine the effect on the heat transfer properties of
helmets when a face shield is worn in the down position. Table III shows
that measurable differences in insulation (clo) and evzporative heat transfexr
(in/clo) were obtained when comparing face shields in the "up" and "down"
positions. The insulation values increased by abcut 0.1 clo and the evap-

orative heat transfer values decreased by about 0.05 in/clo. Increasing the

il al g 01+ 0
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air flow decreased the insulation values of both helmets by about 60%,
with face shields in the "up” or "down" pocition, and increased the evap-
orative heat transfer values by about 5 times the "still" air values.

Substudy 6: Thermal Characteristics of Selected Helmets

The helmets shown in the photographs of Figure 8 are of assorted shapes
and sizes, ranging from "snug-fitting" tov "loose-fitting", from compara-
tively rigid suspension systems to flexible suspension systems, and include
suspension systems fabricated from materials of various meisture permea-
bilities. From Table IV it is noted that the data for the Aircrew APH-5
helmec are consistently among the highest insulation ilues (clo) and the
lowest evaporative heat transfer values (ip/clo) for tae "still" and
3 meters/second air flow conditions. This is mainly because of its very
close-fitting design. The English and the Italiaa infantry helmets con-
sistently show the lowest insulation (clo) and the highest evaporative heat
transfer values (ip/clo), apparently because of their high proportion of
uncovered head surface area. Overall, increasing the air flow from "still"
air to 3 meters/second reduces the insulation (clo) for all helmets by
about 60% and increases the evaporation (iy/clo) by about 4 times the

Yst111" air values.,

DISCUSSION AND CONCLUSIONS
It is difficult to establish any meaningful differences in "still" air
in the heat transfer properties of headgear with and without ventilating
hoses. Although the M-1 helmet liner with 10 ventilating slots spaced over
the helmet, providing about 8% of open space in the helmet liner, did show

an increase in evaporative heat transfer from the nead, sinply making
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several holes around the helmet or at th top is apparently of little benefit

in increasiné the evaporative heat transfer from the head. Removing strips
of material from the bottom edge of a helmet, originally covering zbout 67Z
of the head (standoff distance of 1.27 cm.); shows little improvement in
evaporative heat transfer until about 307 of the helmet material has been re-
moved. For a constant head area coverage of 677, the evaporative heat traus-
fer was constant above a standoff distance of 1.27 cm. In wind, ventilat-
ing holes appear to increase the evaporutive heat transfer for a snugly-
fitting helmet but have negligible effect on all othker helmets. Increasing
the air flow from "still" air to 3 meters per second reduces ‘he insulation
(clo) for all nine selected headgear items by about 507 and increases the
evaporative heat transfer (ip/clo) by about four times the "still" air values.
The surface area affected by a helmet is relatively small compared with
the total body surface area. Any benefit in the heat transfer properties is
‘moxe apt'to be reflected in imp:-oved head comfort, rather than in any exten-
sion of overall physiological tolerance time., A decrease in headgear insula-
tion of 0.1 clo with an insulation range of 1.0 to 1.5 clo will result in an
increase in convective heat transfer from the head of between 0.4 and 1.0
watts. Increasing the ip/clo by 0.1 increases the evaporative heat transfer
from the head by about 2 watts for a vapor pressure differencs between the
head surface and ambient air of 10 mm Hg. Thus, in terms of practical
differences in heat loss from the head, none of these helmet alterations seem
impressive. Nevertheless, in addition to the problem of weight, the problem
of thermal discomfort associated with wearing helmets is a significant de-
terrent to their use. Any design modification making wear of the helme.

more acceptable, without unacceptably compromising protection, is worth gur-~

suing.




Once a conventional helmet is plsced on a head in a heat-stra2ss en-
vironment, some degreve of subject discomfort due to problems with dripping
sveat 1s inevitable. However, there is a range of helmet designs which should
ninimize subject discomfort. This study shcws that the evapurative heat
transfer from the head is not significantly affected eithar by bringing the
helmet to within 1.27 cm. of the head surface or by increasing coverage of

the head area from about 50% to 67%. Also, physical differences in helmet-
suspension svstems studied did not have a significant effect on the evapora-
tive heat transfer from the head. However, physical contact with the head
should be kept to a minimum since this ares will not contribute to the evap-
orative heat transfer from the head. Furthermore, when there is an air space
between the head and a helmet, any benefit prouided by ventilating holes in
helmets for removal of moisture from around the head is lost. Finally, wind

-minimizer any effect on evaporative heat transfer from tho head caused by

differences in helmet design.
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TABLE I. ~hermal Characteristics of the -1 Helmet Liner with
and without Ten Ventilating Slots whichk Provide Open
Spaces Equal to 87 of the Total Helmet Liner Surface

Area

m

Alr Flow
"srill'Airy 3 Meters/Second

Helmet Liner cLo 1,/CLO ig cLO 1,/CLO in

Open Slots 0.94 0.55 0.52 0.36 2.2 6.79
Sealed Slots 1.03 0.41 .42 0.36 2.1 G.76
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TABLE IIA Total Thermal Characteristics in "Still" Air of
a Tropical Combat Fatigue Ensemble Using the M-1
Helmet Liner with E:movable Suspension Systems
- Removable Suspension Systens CLO i /cLo iy
2 Standard 1.54 0.23 0.36
m- 1.57 Ga 23 9035
| Welson-Davis 1.59 0.21 0.34
=
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TABLE 11B Thermal Characteristics of Selected Repovable
H-1 Helmet Liner Suspension Systems

i i

Te
[ i

Alr Flow
"Seill" Air 3 Meters/Second

Suspension Systems w/Helmet Liner CLo in/CLO im CcLo i /CLo in
. 0.40 0.44 0.39 2.0 0.78

10
.10 0.38 0.42 0.39 1.8 9.70
04 ¢.39 0.41 0.38 1.9 0.72

"
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g Standard
HEL
Belson-ptvis
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TABLE III Thermal Charscteristics of the Standard M-1 Helmet
- and a Commercial Riot Control Helmet with a
Face Shield in the Up and Down Positions

Air Flow
Headgear "Seill" Airx 3 Meters/Second
cto 4 /Clo 4, Lo i/c0 4
M-1 Helmet Systenm = B
w/Face Shield Up 1.08 0.43 0.46 0.44 1.9 0.84

¥-1 Helmet System
w/Face Shield Dowm 1.20 0.38 0.46 0.52 1.7 0.83

Cocmercial Riot Helmet
w/Face Shield Up 1.35 0.38 0.51 0.50 2.0 1.0

Commsrcial Riot Helmet
w/Face Shield Down 1.43 0.33 0.47 0.54 1.5 0.81
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TABLE IV Thermal Characteristics of Selected Helmsts

Helmets

Aircrew AFH-1
Aircreu AFH-5

Standard CVC

English Infantry

Football Helmet

Experinental Hayes-Stewart
Italian Infantry

Experinental Parachutist Liner
Standard ¥-1 Helmet Liner

"Seil
CLo

Air Flow
lll ffir
1/co i
0.38 0.65
0.32 0.47
0.36 V.46
0.45 0.44
0.32 0.37
0.35 0.39
0.43 0.44
0.37 0.50
0.40 0.44

3 3eters/Second

CLo ingIﬂ 1,

0.48
0.51
0.43
0.37
0.47
0.65
0.42
0.54
0.39

1.8
1.4
1.9
1.9
1.6
1.9
2.0
1.5
2.0

0.88
0.72
0.83
0.70
0.78
0.87
0.84
0.81
0.78

- -




L

i

A

i \‘.J‘w‘l il

{A) Photograph of the Original Ha* s-Stewart .2lsets and
(8) Photograph of the Standard ¥Hesr (-—an .ankers Helmets

Photograph of 4 of the 5 Experi=ental Staudoff Helmets
Showing, Left to Right: 2.540-c=., 1.905-c=., 0.635-cs., and
O-c=, Standoff Helaets.

Curves (A) and (B) show clo as a function of Helnmet Standoff Distaace.
Curves (C) and (D) show i,/clo as a function of Holeet Standoff
Bistance,

Photograph of M~1 Helnet Liner Showing Locations of the Ten
Ventilating Slots.

Curves (A} and (B) show clo as a function of Read Area Coverage.
Curves (C) and (D) show i /clo as a function of Head Area Coverage.

Photographs of Three Removable M-1 Helmet Liner Suspension Systees:
€a) Standard, (B) Welson-Davis, (C) HEL.

Photographs of Helmets with Face Shields: (A) Standard M-l Helme®,
Face Shield Up; (B) Standard M-1 Helmet, Face Shield Down; (C)
Coemercial Piot Control Eelmet, Face Shield Up; (D) Commercial
Riot Control Helmet, Face Shield Dowm.

Photographs of Selected Helmets Presented in Toble IV: (A) Airerew
AFE-1, (B) Aircrew APH-5, (C) Standard CVC, (D) Emglish Infantry,
(E) Football Helmet, (F) Experimental Hayes-Stewart, (G) Italian
Infantry, (B) Experimentai Parachutist Liner, (I) M-1 Helmet Liner.
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